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(iii)1. Current literature highlights
1.1. Tight-Binding Inhibitors of a-Fucosidase
Compounds containing glycosidic bonds are involved in
a number of biological and disease processes such as
metabolic disorders, viral and bacterial infection and
tumour growth and metastasis. As the glycosidic bonds
are cleaved by glycosidases, these enzymes are consid-
ered important therapeutic targets. Potent glycosidase
inhibitors have been sought to treat disease, such
as the neuraminidase inhibitor TamiﬂuTM and oselta-
mivir phosphateTM, prescribed to treat inﬂuenza virus
infection.
Amongst members of the glycosidase family, a-fucosi-
dase is involved in removal of nonreducing terminal
L-fucose residues that are connected to oligosaccharides
via a1,2-, a1,3-, a1,4-, or a1,6-linkages. Due to the great
variety of physiological and pathological events associ-
ated with fucose-containing glycoconjugates, certain
a-fucosidases have attracted the attention of researchers.
An aberrant distribution of a-fucosidases is associated
with inﬂammation, cancer and cystic ﬁbrosis, and these
enzymes are recognised as diagnostic markers for the
early detection of colorectal and hepatocellular cancers
because of the presence of a-fucosidase in the patients
sera. Recently, slow and tight binding inhibitors of a-
fucosidase have been discovered using a combinatorial
chemistry approach.1
This work centred on screening for an optimal aglycon
attached to a fuconojirimycin (FNJ)-based structure
(i). These FNJ-based structures mimic the transition
state of enzymatic glycosidase cleavage.
Using 1-aminomethyl FNJ (ii) as the scaﬀold for diver-
sity-orientated synthesis, a library of amides wasdoi:10.1016/j.comche.2005.06.001
E-mail: nick.terrett@pﬁzer.comprepared by reaction with carboxylic acids. The library
compounds were screened without puriﬁcation, and sev-
eral potent and competitive inhibitors against a-fucosi-
dase from Corynebacterium sp. were discovered with
IC50 values in the low nM range, including compound
(iii) with a Ki value of 0.32 nM. It was observed that
during prolonged observation of the enzyme inhibition
assay there was a time-dependent decrease in the reac-
tion rate as a function of the inhibitor concentration.
Upon re-synthesis and puriﬁcation of a number of
library members exhibiting this time-dependent pheno-
menon, it was shown that the initial collision-complex
(EÆI) isomerises to a tighter complex (EÆI*), where E
represents free enzyme, I is free inhibitor, EÆI is a rapidly
forming preequilibrium complex and EÆI* is the ﬁnal
enzyme-inhibitor complex.
Rapid diversity-based synthesis and subsequent in situ
screening enables rapid identiﬁcation of suitable hydro-
phobic groups that enhance inhibition. Further work to
determine the structure of the enzyme-inhibitor com-
plex, allowing an understanding of the mechanism of
inhibition is warranted, and the slow-releasing feature
of the inhibition process could also provide new direc-
tions in drug design.
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The ability of cancer cells to repair DNA damage is
an important determinant of their susceptibility to
chemo- or radio-therapy during cancer treatment. The
DNA-dependent protein kinase (DNA-PK) plays an
important role in the detection and repair of DNA
double-strand breaks via the non-homologous end-join-
ing pathway.
DNA-PK is a member of the phosphatidylinositol 3-
kinase related kinase family involved in the signalling
of cellular stress responses. The intact enzyme apparatus
includes a catalytic unit and a heterodimeric regulatory
factor. Detection and binding of these regulatory
factors to DNA double strand breaks is thought to
precede recruitment of DNA-protein kinase to generate
the active serine/threonine kinase. Once bound to the
site of a DNA double strand break, DNA protein
kinase acts as a scaﬀold for the other components of
the non-homologous end-joining pathway. The kinase
activity of DNA protein kinase appears essential for
DNA double-strand break repair as DNA protein
kinase defective cell lines are hypersensitive to DNA-
damaging agents. Inhibition of DNA protein kinase
has been demonstrated to elicit chemo- and radio-sensi-
tization and to potentiate the cytotoxicity of ionizing
radiation.
Recent work has seen the introduction of functionality
at the 6-, 7-, and 8-positions on the chromenone
template (iv), a known inhibitor template for DNA
protein kinase.2 A solution phase parallel synthesis of
a small library of 152 compounds was undertaken using
a GreenhouseTM reactor station (Radleys). Compounds
were pre-screened for DNA-protein kinase inhibitory
activity at an initial concentration of 0.5 lM. Of those
screened, the most potent activity was seen with substi-
tution at the 8-position, as opposed to the 6- and 7-posi-
tions on template (iv). The most potent compounds
were re-screened to determine their IC50 values, and
one of the most potent compounds discovered was (v)
which possessed an IC50 of 14 nM against DNA pro-
tein kinase. Compound (v) is also selective for DNA
protein kinase over other phosphatidylinositol 3-kinase
related kinase enzymes.O N
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(v)2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
New robust protocols for the solid phase synthesis of
5-alkylthio-, 5-alkyl/aryl-, and 5-acylamino-2-alkyl-
amino-[1,3,4]-thiadiazoles have been described based
on a common resin-bound thiosemicarbazide. A proto-
col for the solid phase synthesis of 2-alkyl/aryl-amino-
5-alkylamino-[1,3,4]-oxadiazoles from a resin-bound
semicarbazide has likewise been reported, and the
protocols veriﬁed by the preparation of four small
libraries that all gave products in good to excellent
yields and purity.3
A model resin-bound oligoamide functionalised with a
rationally designed non-interfering diamine spacer has
been reduced with borane–THF to provide the corre-
sponding diamine derivative.42.2. Solution-phase synthesis
General and eﬃcient methods for the construction of
2-aryl-5-methoxylcarbonyl-dihydropyrones on soluble
polymer support have been developed. The hetero-
Diels-Alder reaction of aldehydes with poly(ethylene
glycol) (PEG)-bound Danishefskys diene derived
from PEG-bound acetoacetate, followed by cleavage
from the support, aﬀorded 2-aryl-5-methoxylcarbonyl-
dihydropyrones in good yields and high enantio-
selectivities.5
An array of 1,3-diarylbenzo[c]thiophenes has been
synthesised via the ring opening of lactones followed
by thionation using Lawessons reagent. The highly ﬂuo-
rescent nature of these heterocycles may be suitable for
the fabrication of LED devices.62.3. Scaﬀolds for combinatorial libraries
No papers this month.2.4. Solid-phase supported reagents
A green, simple and eﬀective polymeric organocata-
lytic system, polymer-supported triphenylphosphine
(PS-TPP), for the stereoselective isomerisation of a,b-
ynones to (E,E)-a,b-c,d-dienones has been reported.
The catalyst, PS-TPP could be recovered by simple
ﬁltration and reused several times with high activity.7
Several vicinal azidoalcohols have been prepared in
good to high yield and purity, starting from aryl
a-haloketones, using reagents supported on a macro-
porous ion exchange resin.8
Enantioselective reduction of b-keto nitriles to optically
active 1,3-amino alcohols has been carried out in one
step using an excess of borane–dimethyl sulﬁde com-
plex as a reductant and a polymer-supported chiral
sulfonamide as a catalyst with moderate to high
enantioselectivity.9
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1,3,4-oxadiazoles and the corresponding thiadiazole
analogues has been reported. A one-pot preparation of
the 2-aminosulfonylated analogues through a three
component coupling of an acylhydrazine, an isocyanate
and sulfonyl chloride promoted by a polymer-supported
phosphazine base under microwave dielectric heating
has been described.10
2.5. Novel resins, linkers and techniques
The 2-oxo-1,2-ethylenedioxy (2-OED) functionality has
been prepared on a soluble MPEG polymer and solid
(HM resin and Lanterns) supports as platforms for dis-
covery of drug-like small molecules. The functionality is
cleaved either by Yb(OTf)3 or TMSCHN2 in MeOH, or
by various amines to release small molecules in good
yield.11
2.6. Library applications
Poly(vinylidene ﬂuoride) forms thermoreversible gels
with a number of dipolar aprotic solvents. Such gels pre-
pared containing chromogenic substrates, were subject
to transformation by polymer-bound catalysts that were
identiﬁable through colour changes. These methods
hold promise for catalyst discovery from split-and-mix
combinatorial libraries.12
Metal complexes of C2-symmetric Lewis acid/Lewis base
salen ligands provide bifunctional activation resulting in
rapid rates in the enantioselective addition of diethylzinc
to aldehydes (up to 92% ee). A library of the bifunc-
tional amino salens has been synthesised and evaluated
in this reaction.13
The discovery of a new class of aminoimidazole carbox-
amide ribonucleotide transformylase (AICAR Tfase)
inhibitors through screening peptidomimetic libraries
(>40,000 compounds) that act by inhibiting requisite
enzyme dimerisation has been disclosed. In addition to
deﬁning key structural features of the lead compounds
responsible for the activity, kinetic analysis of the
remarkably small inhibitors established that they act
as noncompetitive, dissociative inhibitors of AICAR
Tfase.14
An enzyme labelling and screening strategy for the dis-
covery of ligands selective in binding two structurally
similar members of the aldo-keto reductase family of
enzymes has been reported. The resulting ﬂuorescence
microscope data obtained by screening a 74,088 member
library led to the identiﬁcation of selective ligands for
aldose reductase (ALR2) and aldehyde reductase
(ALR1).15
A novel series of non-nucleoside HCV NS5B polymer-
ase inhibitors has been prepared from a (2Z)-2-ben-
zoylamino-3-(4-phenoxy-phenyl)-acrylic acid template.
Solution and solid phase analogue synthesis focussed
on the northern region of the template combined with
structure based design led to the discovery of several
potent and orally bioavailable lead compounds.16A small library of 2,5-diketopiperazines based on previ-
ously reported calpain inhibitors has been synthesised.
In addition, a concise total synthesis of the structurally
related natural product phevalin was accomplished.17
Compounds of a combinatorial monocyclic beta-lactam
library were found to be apparently uncompetitive
inhibitors of HIV-1 protease, providing lead compounds
for a new class of HIV protease inhibitors.18
A new series of aromatic benzenesulfonamides incorpo-
rating 1,3,5-triazine moieties in their molecules has been
reported. A library of sulfonamides incorporating triaz-
inyl moieties was tested for the inhibition of three phys-
iologically relevant carbonic anhydrase (CA, EC 4.2.1.1)
isozymes, the cytosolic hCA I and II, and the transmem-
brane, tumour-associated hCA IX.19
A strategy was developed to determine the prime and
non-prime substrate speciﬁcity of serine, threonine and
cysteine proteases. A positional scanning technology
was employed to determine the P4–P1 non-prime site
substrate speciﬁcity. The data was used to synthesise
biased donor–quencher positional scanning libraries to
proﬁle the P1 0–P4 0 prime site substrate speciﬁcity. The
proﬁling of thrombin and caspase-3 P4–P4 0 substrate
speciﬁcity, comparison of the library speciﬁcity data to
single substrates, and the analysis of physiological cleav-
age sites have been described.20
The synthesis and biological evaluation of a library of
compounds that are based on the structure of a T-type
calcium channel antagonist that exhibits anti-prolifera-
tive activity against a variety of tumour cell lines, has
been reported.21
A synthetic combinatorial chemical library containing
599 compounds has been created and screened for the
ability to inhibit proliferation of IL3- and IL7-depen-
dent cell lines to focus on molecules that interrupt those
signalling pathways.22
A library of twenty borate counteranions has been pre-
pared from tartaric acid and chiral a-amino acid deriv-
atives. Ion pairing of these anions to a copper cation
can be used to induce enantioselectivity into the copper
catalysed cyclopropanation of styrene.23References
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